Though medicolegal death investigation (MDI) systems are generally associated with criminal justice, they serve an integral role in the realm of public health and safety. Medicolegal death investigation offices collect information, including medical records, from a variety of outside sources. For data to travel efficiently, transmission should be fully integrated between the MDI office and external organizations. This is often not the case. Delays in the transmission of medical records in particular lead to subsequent delays in autopsy report completion and death certification or to resource waste in cases where a timely record would have let the pathologist know an autopsy was not required. Almost no peer-reviewed literature currently exists regarding the problem of record acquisition by MDI systems. To develop a better understanding of how electronic medical records have impacted MDI systems, we conducted a mixed methods survey through the National Association of Medical Examiners (NAME) e-mail listserv. We inquired about the medical records acquisition processes at MDI systems around the nation to gauge opinions about the use of electronic health data and the integration of MDI data in public health. Concurrently, we piloted a quality improvement project at the Alameda County Sheriff-Coroner's Office (ACSCO) in Oakland, California, in which we worked with various hospitals to get ACSCO employees direct access to decedents' electronic health records. With data from the survey and pilot project, we were able to document the barriers encountered when attempting to reform medical record acquisition and to suggest systemic changes to reduce delays and wasted resources. Acad Forensic Pathol. 2016 6(4): 679-690
INTRODUCTION
Though medicolegal death investigation (MDI) systems are generally associated with criminal justice, they serve an integral role in the realms of public health and safety (1) (2) (3) (4) (5) (6) . Historically, the majority of a medical examiner's caseload has been due to sudden, natural death, making public health the primary function of MDI systems (7) . Even the 10 -15% of the total caseload that constitute homicides can be considered within the realm of public health due to the fairly recent recognition of violence as a public health problem (7, 8) . The information obtained from MDI has a broad impact as it is the largest source of national mortality statistics, which are used to monitor trends and patterns of specific causes of disease and to identify health and safety problems in the community (1, 5, 9) . Medicolegal death investigation data are used for population-level surveillance of injury, infectious disease, violent crime, and incidents of bioterrorism to determine where to focus public health resources (1, 4, 6, (10) (11) (12) (13) (14) (15) . Medicolegal death investigation findings can drive the development of policy and lead to the evaluation of the effectiveness, accessibility, and the quality of services provided to the community (5) . Feedback can then be given to healthcare systems to inform quality improvement (2, 5) . For example, voluntary reporting of deaths caused by consumer products to the Consumer Products Safety Commission has resulted in merchandise recalls and improved standards (6) .
In order to investigate death, MDIs collect data from a variety of outside sources, including health records from hospitals and doctors' offices both within and outside of their jurisdiction (14, 16) . For improved efficiency, data transmission should be fully integrated between MDI offices and the external organizations giving information to and receiving information from those offices (16) . Due to technological, financial, and administrative challenges, this is often not the case (3, 10, 13) . Current inefficiencies in data transmission from hospitals to their regional MDI are the area of focus for this project.
Almost no peer-reviewed literature currently exists regarding the particular problem of record acquisition by MDI systems. Dibdin identified the flow of information through MDI systems as a potential area for continuous quality improvement, but did not focus on a specific area of need (16) . Most literature focuses on the transmission of data either to the MDI office from laboratory services (14, 17) , or from the MDI to public health instruments, such as surveillance databases (6, 12) .
Clinical informatics is a relatively new subspecialty that focuses on evaluating information and communication systems (6) . Within the field are the pathology informatics and public health informatics subdomains, which are both applicable to MDI systems (6) . Levy provides the single mention of the inefficiencies of the medical record acquisition process in MDI found in reviewing the literature (7) ; therefore it is unclear how many MDIs consider it a problem. Of particular interest is if and how the widespread transition to electronic medical records (EMR), spurred by the American Recovery and Reinvestment Act of 2009, which encouraged clinical providers to develop these systems, has impacted MDI offices (18) .
To develop a better understanding of how EMRs have impacted MDI systems, the authors conducted an online mixed methods survey through the National Association of Medical Examiners (NAME) e-mail listserv. In the survey, we inquired about the medical records acquisition processes at MDI systems around the nation to gauge forensic pathologists' opinions about the use of electronic health data and subsequent integration of MDI data in public health.
In an effort to directly contribute to increased efficiency of MDI, the authors concurrently piloted a quality improvement project at the Alameda County Sheriff-Coroner's Office (ACSCO) in Oakland, California. The ACSCO serves a population of 1 510 271 people who reside in 14 cities and several unincorporated communities (19) . Improved efficiency of the medical record acquisition process at the ACSCO will hasten the office's ability to communicate important public health information to the people who can utilize it to improve population outcomes.
ORIGINAL ARTICLE
The ACSCO has had many difficulties with their current system of medical record acquisition. At the start of the study, investigators had to phone hospitals and wait for records to be faxed to the ACSCO or assign personnel to physically pick up the copied paper records at the hospital. This led to delays in the investigation depending on how speedily records were sent over and whether the necessary sections of the requested record were sent. If a record was faxed but important information was missing, another phone call had to be made and a repeat fax sent to the ACS-CO. The length of faxes was also an issue, as there is only one fax machine in the office and it often ran out of paper or jammed when numerous records were sent.
Security is another issue with the current system. A medical examiner at the ACSCO described an incident wherein a patient's medical record was sent to her home fax machine. The clinic had the wrong number written down in their records. Luckily, the fax was sent to the home of a physician, who notified them and discarded the record securely, but it highlights the risk with the current system. One misdialed digit could send personal health information into the hands of an unauthorized individual. Disposal of the faxed records poses an additional opportunity for security lapses (7) . As several of the hospitals the ACSCO deals with have electronic health records (EHR) systems, this laborious and resource-intensive method of record acquisition was clearly outdated.
For the pilot project, the authors attempted to expedite the ACSCO's acquisition of medical records by getting the ACSCO employees, including forensic pathologists and deputy coroners, direct access to decedents' EHR. Throughout the process, the authors were able to document the barriers encountered while attempting to reform medical record acquisition.
METHODS
The NAME needs assessment survey was developed with the primary goal of investigating the medical record acquisition procedures at MDI systems around the nation, particularly surrounding the impact EMR reform has had on medical record acquisition. The secondary goal was to examine whether and how current death investigators see their work fitting into the larger sphere of public health and safety. A mixed methods approach was selected for the needs assessment because while certain variables, such as average time to receive records and average length of records, can be analyzed quantitatively, qualitative methods are uniquely structured to explore complex and/or previously unstudied topics (20) . The authors chose to use an online survey instrument because there was a convenient avenue of distribution to the target population. The survey was created using the online tool, SurveyMonkey. It underwent three rounds of pretesting with an experienced forensic pathologist. After each round, changes were made to the survey. The same rationale described under the "NAME Medical Record Acquisition Process Needs Assessment" section was used to decide that online mixed methods surveys would be the best way to collect pre-and post-EMR access data at the ACSCO.
To measure baseline data at the ACSCO, a pre-EMR access survey was created in Google Forms. The survey was pretested by two employees of the ACSCO. Over two rounds of testing, changes were made to the survey based on their suggestions. A copy of the final version of the survey is in More than 6 days 6. If you answered "Less than 1 day," how many hours on average does it take your office to receive a requested medical record? a. Less than 2 hours b.
2 -6 hours c.
6 -12 hours d.
12 -24 hours 7. Briefly describe any current problems with your office's process for acquiring medical records:
8. If your office has tried to fix the problems with the current system of medical record acquisition in the past, please give a brief description of what was done and the barriers that were faced in making the changes:
9. Does your office have electronic health records access to any of the health care facilities in your jurisdiction?
10. If you answered "Yes" to the above question, which staff members have access to electronic health records? a.
Only investigators b.
Only doctors c. Both d.
Other (please specify):
11. If your office does have access to electronic health records, do you have access to records at one facility or multiple facilities? a. One facility b.
Multiple facilities c.
12. If your office does have access to electronic health records, do you believe the amount of access the office has is sufficient? a. Yes b.
No c.
Other (Please Specify):
13. Do you think that your office would benefit from the ability to remotely access the electronic health records of deceased patients? a.
Yes, I think that my office would benefit from the ability to remotely access electronic health records b.
No, I do not think that my office would benefit from the ability to remotely access electronic health records c.
My office already has access to electronic health records 14. Briefly describe any obstacles you think would prevent a death investigation office from getting remote access to the electronic health records of the deceased: The authors were provided a list of all the hospitals within the ACSCO's jurisdiction along with current contact information for the medical records depart-ment at each hospital. Beginning November 2015, the hospitals were contacted to find out if and how login credentials could be assigned to each of the ACSCO employees. The order in which hospitals were contacted was based on the results of question 12 on the pre-intervention survey (Figure 2) .
As previously described, all three surveys contained questions that gathered both quantitative and qualitative data. Quantitative results were analyzed in Stata/ IC version 14.0. Different statistical tests were used to calculate the significance of results depending on whether the variables were categorical or numerical (21). For all calculations, a p-value < 0.05 was considered significant. The authors operated under the grounded theory research strategy for analyzing qualitative data (20) . Qualitative answers were coded and then unified into larger themes by the author using the practical techniques presented by Dr. Ryan Greysen (22) . 
ORIGINAL ARTICLE

RESULTS
NAME Needs Assessment
About 5% (36/700) of the forensic pathologists and death investigators subscribed to the NAME listserv responded to the online survey. Not all participants gave responses to every question.
The majority of participants (57%; 20/35) who chose to answer responded that their MDI office receives medical records an average of one to three days after the request is submitted. Twenty-six percent (9/35) of participants answered that it takes less than one day; 3% (1/35) answered four to six days, and 14 % (5/35) answered more than six days.
Nearly half, 46% (16/35), of respondents answered that their MDI office already has some level of EMR access. Having an autopsy facility located in a hospital was significantly correlated with having EMR access (Fisher's Exact Test, p = 0.003).
Of those participants who work in offices that do have some amount of EMR access, 63% (10/16) work in offices that have EMR credentials for both investigators and doctors and 31% (5/16) work in offices that have credentials for doctors or hospital-employed assistants only. Sixty-three percent (10/16) responded that their office has EMR access at multiple facilities and 31% (5/16) responded that their office has access at only one facility. Overall, having EMR access was not significantly associated with average length of time to 
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receive medical records (chi-square statistic 0.9333; p = 0.817). The lack of significance remained when looking specifically at the types of employees who have access (chi-square statistic 4.0238; p = 0.403) or the number of facilities an institution had EMR access at (chi-square statistic 3.8304; p = 0.429).
One third, 33% (12/36), of participants gave an example of a change that their office has tried to make to improve the efficiency of their medical record acquisition process and the barriers that were faced when making that change. One office had attempted reform at the institution level by switching to virtual fax. The respondent wrote,
We stopped printing out records received by fax; instead of the old-fashioned fax machine which prints them as they arrive, we receive a PDF and make that available in our own in-house records system...
Eighty-three percent (10/12) of the offices who have attempted reform are trying to work with hospitals within their jurisdiction or the local government to expedite record acquisition, 80% (8/10) by asking for EMR access.
A majority, 70% (23/33), of respondents felt that medical record providers' fear of the legal ramifications of security breaches was the biggest obstacle to gaining remote EMR access. One respondent wrote,
HIPAA [Health Insurance Portability and Accountability Act]. This is what most institutions cite when this has come up before, even though there is a clear HIPAA exclusion for death investigation; the argument has been that we would have the technical ability to access any patient records, not just those whose death or possible death (as in an unidentified individual) we are investigating. While that argument fails on logic since it is no different from the access hospital staff have (not allowed to access records for anyone except 'their' patients, even though they have the technical ability to access anyone's), it is what has been cited…
Another respondent expanded on this idea further by writing, … I can see hospitals not being comfortable with granting access to individuals who have not undergone their security clearance and who are not a part of their organization.
Other obstacles mentioned included the scope of an office's jurisdiction and the current limitations of EMR systems. One respondent discussed all three, stating that,
Having to somehow register with all the hospitals in the area (we serve 5.5 million people, roughly); teach everyone how to use multiple EMRs; the potential to accidentally access someone else's medical record by mistake is staggering.
In terms of the relationship between MDI and public health, 23% of participants (7/30) indicated that their offices are considered part of the local or state public health department. Fifty-three percent of participants (16/30) responded that their MDI office's role in public health has to do with surveillance, including the discovery of notifiable diseases, trends in causes of death, and consumer product safety. Some respondents cited advocacy as a primary role of MDI in public health, an example of which stated,
Military: Suicide prevention is our #1 problem. Motor vehicle accidents is #2. Family advocacy (child abuse and domestic violence) is #3.
The most commonly reported hindrances to the correct use of MDI data for public health were that differences in cause of death determination and coding lead to skewed data and that MDI data are interpreted incorrectly by certain entities, such as the "media and special interest groups." One respondent summarized this by writing,
Coding of deaths in certain populations at the government level is not always correct because the persons who created the coding system and persons who use the coding system do not un-
ORIGINAL ARTICLE derstand the differences in what various causes of death mean (example is that SUID deaths the last time I checked were still coded the same as SIDS). The other issue is the lack of consistency with how medical examiner's certify deaths
which is an issue that cannot be completely corrected, but with appropriate CME [continuing medical education] can at least be minimized and become the result of differences in the intellectual approach of the pathologist instead of ignorance of the current recommendations.
Quality Improvement Project at the ACSCO
Many of the complications with the current ACSCO medical record acquisition system were highlighted in the introduction. Over half, 56.5% (10/23), of pre-EMR survey respondents mentioned time delays as being problematic, particularly if the respondent predominantly worked night shifts because medical records departments are only open during regular daytime hours. All respondents cited some form of wasted resources, whether due to lost time spent trying to acquire the appropriate records, the copious amounts of paper used due to the length of faxes, or, as several respondents discuss, the performance of unnecessary autopsies, which, ...can cause families additional cost/suffering when we have to bring cases in to the Coroner's Bureau for examination simply because a hospital/medical office could not provide the needed information in a timely fashion. Table 1 highlights several results from the pre-and post-EMR access surveys. By the time of the post-EMR access survey, most employees only had access to one EMR system. The majority of respondents in both the pre-and post-EMR access groups answered that they receive records one to three days after requesting them. The association between average length of time to receive records and whether a respondent was answering the pre-or post-access survey was not significant (chi-square statistic = 1.0802; p-value = 0.583). The difference between the pre-and post-EMR access mean number of times ACSCO employees have to call hospitals a second time: 1) was not statistically significant when a second call is made because a record is never received (t-test, p-value = 0.2324) and 2) was not statistically significant when a second call is made because vital information was missing from the record that was received (t-test, p-value = 0.0588). There was, however, a significant reduction in the number of employees who needed to call a medical records office a third time for any reason (Fisher's Exact Test, p = 0.043). Table 2 summarizes the progress of the quality improvement project to date and the barriers to gaining EMR access to several of the health systems within the ACSCO jurisdiction. A major challenge to completing the quality improvement project was finding the employee at each hospital system who has the power to grant EMR access. We began by contacting the medical records department at each institution and, after repeating our project objective and reasoning to several different employees, would typically be transferred up 
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the ladder to the staff member with the appropriate authority. This process could take anywhere from hours to months depending on the institution and often took multiple follow-up phone calls.
Another barrier to accessing regional EMR was that two local systems don't have a fully integrated EMR system. The American Recovery and Reinvestment Act of 2009 stipulated that as of January 1, 2014, healthcare systems had to convert to EMR and prove the conversion was successful by demonstrating and documenting "meaningful use" or risk getting less than full Medicare/Medicaid reimbursement (23) . Despite the law, two systems in the ACSCO's jurisdiction have not fully transitioned to EMR (23) .
The other two barriers we encountered were specific to the Livermore Veteran Affairs Hospital (VAH). Per their Director of Medical Records, individual VAHs cannot make major decisions without consulting the VA Department in Washington, D.C. Getting access to the VAH EMR would require national policy changes. According to the director, the VAH also has a strong firewall that prevents those not on a VAH computer from accessing the system. Apparently, technological workarounds would need to be developed in order for employees at the ACSCO to access the VAH EMR system from the office, even if they could be granted access by the local VAH.
DISCUSSION
This is the first study to examine the process of medical record acquisition at MDI offices in depth. We have shown that inefficiencies in the medical record acquisition process are widespread and that there is need for intervention as timely MDI data is used for public health and safety research, and delays in medical record receipt can lead to resource waste in the forms of investigators' time, paper, and the performance of unnecessary autopsies. Though many MDI offices have made attempts to reform there are perceived and true barriers to change that make reform difficult.
In qualitative research, credibility, dependability, and transferability are the analogous concepts of validity, reliability, and generalizability (20) . Credibility is hard to measure; however, the facts that our results offer plausible explanations and are coherent between the NAME survey and ACSCO pre-EMR access survey are evidence of its presence in this study (20) . To enhance dependability, the authors altered the research design as findings emerged, adding the NAME needs assessment component a few months after the initiation of the ACSCO pilot project. Using a multi-coder team could have further enhanced dependability. Our study of medical record acquisition is possibly applicable to another environment, though transferability outside of the population of death investigators was not an important component of this project (20) . Though 
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the participation rate for the NAME survey was only 5%, the number of participants appeared to reach theoretical saturation. For all open-ended questions, no new themes were generated after reviewing 30 or fewer responses. This gives the authors confidence that the response rate was sufficient for qualitative data.
The same was not true for the quantitative data. The power to calculate a chi-square statistic with a p-value of 0.05 or less with three degrees of freedom (the parameters used when looking for an association between EMR access and average length of time to receive records, was a mere 11% (24). This lack of power could explain why a statistically significant association between EMR access and length of time to receive medical records was not found, although another explanation could be that the complications that arise in dealing with EMR, such as having to learn how to use different systems for different providers or having difficulty with log-in credentials, lead to similar length of delays in record acquisition.
A similar paucity of power was present when comparing the pre-EMR access survey results to the post-EMR access survey results due to the low participation rate in the post-EMR access survey. For example, the power to detect a p-value 0.05 or less for the t-test comparing average number of times a second call needed to be made to a record provider's office because received records were missing vital information was only 58%. A paired t-test would have been the preferred way of comparing the groups since they were matched samples, but the number of participants in each would have needed to be equal (21).
Due to the voluntary nature of the survey instruments, selection bias was almost certainly present in this study. However, to what degree and in which direction this might have influenced the results is unknown.
Recommendations and Future Actions
Mandatory Training for Medical Record Providers
Both the NAME and ACSCO surveys found that medical record providers lack understanding about both the current statutes regarding the HIPAA-exempt status of MDI offices and the importance of timely medical record acquisition for MDI offices. Title 45 of the Code of Federal Regulations, Part 164, Subpart E specifies that,
A covered entity may disclose protected health information to a coroner or medical examiner for the purpose of identifying a deceased person, determining a cause of death, or other duties as authorized by law (25, 26) . NAME survey responses indicate that educating medical record providers about the existence of this regulation has led to minor improvements in paper medical record turnarounds time.
During the quality improvement project, we also found that educating medical record providers about the ACSCO's HIPAA-exempt status was sufficient to assuage security concerns and be granted EMR access. However, as was mentioned by one of the respondents, MDI offices that attempt to replicate this work may find that HIPAA-exempt status is not enough to appease all healthcare institutions. The Sutter and Sutter-affiliated hospital system had a technological solution for this security dilemma. Alameda County Sheriff-Coroner's Office employees now have login credentials for the Sutter EMR system, but can only open the EMRs of approved patients. While this does add an extra step in acquiring these medical records, employees are able to call and get approval at any time of day, including outside of normal business hours.
This recommendation can be a joint venture between MDI offices and the providers within their jurisdiction, can speed paper record acquisition, can possibly convince providers to grant an MDI office EMR access, and is relatively easy to implement.
Standardization of Death Certification and Death Codes
To prevent MDI data from being skewed at the public health level, there should be national standards for completing death certificates and national coding
